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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 

□ 



sheets, including this cover sheet. 



This report is also accompanied bv ANNEXES, i.e.. sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



3. This report contains indications relating to the following items: 

t fx! Basis of the re P ort 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 
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Date of completion of this report 
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Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/06478 



I. Basis of the report 



1. With regard to the elements of the international application:' 
the international application as originally filed 

the description: 
pages 
pages 
pages 



□ 



, as originally filed 

, filed with the demand 



, filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

_ , as amended (together with any statement under Article 1 9 
, filed with the demand 



filed with the letter of 



□ 



the drawings: 
pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 
pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following ianauaue which is* 

□ 

the lanauaee of a translation furnished for the purposes of international search (under Rule 23.1(b)) 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

□ 

contained in the international application in written form. 

□ 

filed together with the international application in computer readable form. 

□ 

furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 

□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims. Nos. 

□ 

the drawings, sheets/fig 



5 | | This report has been established as if (some of> the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed " and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/06478 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 2-9,13 YES 

Claims 1,1(M2 NO 

Inventive step (IS) Claims 7-9 13 YES 

Claims 1-6,10-12 NO 

Industrial applicability (IA) Claims ].J3 YES 

Claims NO 



2. Citations and explanations 
(Concerning claim 1) 

The subject matter of claim 1 does not appear to be novel or to involve an inventive step in view of 
document 1 or 4. 

Document 1 [JP, 8-330316, A (Sumitomo Sitix Corp.), 13 December, 1996 (13.12.96), paragraph 
[0008] and [Fig. 1](A)] cited in the ISR describes a method of obtaining a silicon single crystal wafer 
containing an OSF ring and a defect-free region (corresponding to the "perfect crystal portion" of the 
present application) by growing at a medium rate. 

Document 4 [JP, 1 1-157995, A (Sumitomo Sitix Corp.), 15 June, 1999 (15.06.99) [claim 1]] cited in 
the ISR describes a method of controlling the V/G value at or above a predetermined limit value, to 
ensure that the radius of the latent region of an annularly appearing oxidation-induced lamination defect 
in a crystal face (corresponding to the "OSF ring" of the present application) may be kept at between 
70% and 0% of the crystal radius. 

(Concerning claim 2) 

The subject matter of claim 2 does not appear to involve an inventive step in view of document 1 or 4. 

A person skilled in the art could easily have derived the conditions described in claim 2 from the 
profile shown in [Fig. 2] of document 1. 

The temperature range set for G in claim 2 of the present application is from the melting point of 
silicon to 1350°C, but the range of document 1 is from this melting point to 1300°C, and is thus different 
from that of claim 2. However, the setting of this temperature range cannot be considered to have any 
special physical meaning. A person skilled in the art could easily have obtained the optimum range of G 
outer/G center based on the above profile. 

Similarly, a person skilled in the art could easily have derived the conditions described in claim 2 
from the profile shown in [Fig. 1] of document 4. 

(Concerning claim 3) 

The subject matter of claim 3 does not appear to involve an inventive step in view of documents 1 and 

3. 

Document 3 [JP, 8-268794, A (Sumitomo Sitix Corp.), 15 October, 1996 (15.10.96), [claim 2]] cited 
in the ISR describes a method of controlling G by intercepting the radiation from a melt with a view to 
ensuring that V/G can be controlled at the desired value. 

(Concerning claim 4) 

The subject matter of claim 4 does not appear to involve an inventive step in view of document 1 . 
Document 1 (paragraph [0036]) describes a method of adjusting the puil-up speed. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 
Continuation of Box V (Citations and explanations): 
(Concerning claims 5-6) 

The subject matters of claims 5-6 do not appear to involve an inventive step in view of document 1 or 
4, or documents 1 and 3. 

A person skilled in the art could easily have derived the method of claim 2 from document 1 or 4, the 
method of claim 3 from documents 1 and 3, and the method of claim 4 from document 1. Therefore, the 
subject matters of claims 5-6 concerning the wafer obtained using these methods do not appear to involve 
an inventive step in view of document 1 or 4 or documents 1 and 3 . 

(Concerning claims 10-11) 

The subject matters of claims 10-11 do not appear to be novel in view of document 1 or 4. 

The subject matters of claims 10-11 are substantially described in [Fig. 2] of document 1 or [Fig. 1] of 
document 4. 

(Concerning claim 12) 

The subject matter of claim 12 does not appear to be novel in view of document 2. 

In reference to document 2 (page 211, Fig. 6), it is considered that a similar attempt has already been 
made. 

(Concerning claims 7-9 and 13) 

The subject matters of claims 7-9 and 13 appear to be novel and to involve an inventive step. 

The subject matters of claims 7-9 and 13 are neither described in any of documents 1-5 cited in the 
ISR nor could have been obviously or theoretically derived by a person skilled in the art simply from the 
prior art. 
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(81) »5EB KR, US, gtyHWffF (DE, IT) 



(54)TitIe: SILICON SINGLE CRYSTAL AND PRODUCTION METHOD FOR SILICON SINGLE CRYSTAL WAFER 



(57) Abstract 

A method for producing a silicon single crystal by a Czochralski method 
in order to provide a method capable of affording a wide denuded zone stably 
to a silicon single crystal wafer produced by a Czochralski method, wherein a 
ratio G outer/G center of an average value G of an in-crystal temperature 
gradient in a pulling axis direction within a temperature range, a silicon 
melting point to 1350 °C, at a crystal outer surface to that at a crystal center is 
set to 1.10 to 1.50. A method of producing a device wafer suitable for an 
efficient production, wherein a ratio between an OSF ring inner diameter and a 
crystal diameter, Gl x G2, and Gl edge/Gl center are controlled to implement 
relations, (1.15<(G1 edge/Gl center)<1.25) and (0.5<(OSF ring inner 
diameter/crystal diameter)<1.06 x (Gl x G2)* 0 ' 2 ), to thereby obtain a silicon 
single crystal having an oxide film withstand voltage at C mode ratio of at least 
60% and being free from dislocation. 
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